Insulin and insulin-like growth factor-I receptors similarly stimulate deoxyribonucleic acid synthesis despite differences in cellular protein tyrosine phosphorylation.
Signal transduction pathways stimulated by insulin or insulin-like growth factor-I (IGF-I) were compared in transfected NIH3T3 fibroblast cell lines expressing the human insulin receptor, IGF-I receptor, or a chimeric IGF-I receptor with its carboxy-terminal tail replaced with that of the insulin receptor (approximately 1 x 10(6) receptors/cell). Although receptor autophosphorylation was very similar in the three cell lines overexpressing receptors (EC50 = 1-3 nM), there were differences detected in the protein tyrosine phosphorylation stimulated by insulin and IGF-I in these cells. Although no substrates specific for the insulin receptor were detected, phosphorylation of a 170-kilodalton (kDa; IRS-1) and a 70-kDa protein was 10 times more sensitive to insulin than to IGF-I (EC50 = 1.5-2.5 vs. 14-23 nM). The chimeric receptor stimulated significantly lower levels of phosphorylation of several proteins relative to the wild-type IGF-I receptor. Activation of phosphatidylinositol 3'-kinase paralleled phosphorylation of the 170- and 70-kDa proteins. Despite these differences in protein tyrosine phosphorylation, stimulation of mitogen-activated protein (MAP) kinase and DNA synthesis were very similar in the three cell lines overexpressing receptors. Little difference was detected in Shc phosphorylation or MAP kinase activation through the three receptors, although activation of MAP kinase was more efficiently coupled to the platelet-derived growth factor receptor than to any of the overexpressed receptors. All three receptors stimulated DNA synthesis to levels comparable to 10% serum, with similar sensitivities (EC50 = 1.5-3.5 nM).